Glucose and insulin responses during mixed meals or infusion of glucose in pregnant and lactating rats.
We studied the glucose tolerance in freely moving rats throughout pregnancy and lactation and during the first week after weaning. Dioestrous virgin rats served as controls. Basal glucose and insulin levels were determined after a 2-hr fasting period. Subsequently, the changes of the insulin and the glucose levels were determined during ingestion of a mixed ad lib meal or a 2 g mixed test meal, or during infusion of glucose (7.4 mg/min for 20 min) into the vena cava. Basal glucose levels were high during early pregnancy, low during late pregnancy, and in the normal range throughout lactation and after weaning. Basal insulin levels were decreased at the end of lactation. The results of the ad lib meal and test meal experiments were essentially the same. Glucose tolerance during meals was somewhat decreased early in pregnancy. The corresponding insulin responses greatly increased during the last week of pregnancy. Glucose tolerance during IV infusion of glucose was normal during pregnancy, but increased during lactation. Insulin responses to the infusion were increased during pregnancy and decreased during lactation. We concluded that glucose tolerance is hardly affected by pregnancy and even increases in the course of lactation. This is effected by an increased responsiveness of the B-cells to glucose during late pregnancy and by an increased turnover of glucose during lactation. We discuss to what extent the actions of progesterone, placental lactogen and prolactin may explain these adaptions of maternal metabolism.